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CONDUCTIVE FIBER 
Field of the Invention 



The present invention relates to a conductive fiber. More 
5 particularly, the present invention relates to a flexible, 

conductive silicon fiber for use with wearable electronic and 
sensor devices making contact with the skin. 



2. Description of the Prior Art 

10 The use of conductive fibers in various sewn or woven 

fabrics used as conductive traces, bio-sensors, electrodes, and 
other wearable electronic devices is well known. It is also 
commonly known to incorporate conductive silicon into these 
different fabrics to prevent the conductive fibers, which 
15 typically include at least some metal, from making direct contact 
with the skin. The use of silicon provides flexibility and helps 
to eliminate the negative effects associated with metal directly 
contacting the skin. A drawback of silicon, however, is that it 
tends to become slippery when exposed to moisture (e.g. 
20 perspiration). Thus, there is a need for a conductive fiber 
having the beneficial properties of conductive silicon without 
the above noted drawback. The preferred embodiments of the 
present invention fulfill this need. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an 
improved conductive fiber for direct contact with skin. 

It is another object of the present invention to provide 
such a conductive fiber configured for prolonged contact with 
skin . 

It is still another object of the present invention to 
provide such a conductive fiber capable of being woven, knitted, 
and/or sewn by conventional methods. 

It is yet another object of the present invention to provide 
such a conductive fiber adapted for use with various wearable 
electronic devices and/or sensors. 

It is a further object of the present invention to provide 
such a conductive fiber adapted for use with various textile 
elements including electrical instruments such as medical 
instruments, electrodes and sensors. 

It is still a further object of the present invention to 
provide such a conductive fiber that enhances comfort and reduces 
the negative side effects derived from long-term contact with the 
skin . 

These and other objects and advantages of the present 
invention are achieved by a first preferred embodiment of the 
conductive fiber of the present invention. The conductive fiber 
comprising a fiber mesh or construction preferably having one or 
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• 

more non-slip fibers and one or more conductive fibers 
intertwined with the one or more non-slip fibers. These non-slip 
and conductive fibers are intertwined using any known 
conventional method for weaving, sewing or knitting. Preferably, 
5 the one or more conductive fibers have a conductive threadlike 
core enclosed by a conductive semi-fluid sleeve. 

The objects and advantages of the present invention may also 
be achieved by a second preferred embodiment of the conductive 
fiber of the present invention. This conductive fiber has a 
10 conductive threadlike core with an outer layer of at least two 
different fibers. The at least two different fibers include at 
least one non-slip fiber and at least one semi-fluid conductive 
fiber. Preferably, the conductive fiber can be sewn, woven or 
knitted using conventional methods to form a conductive fiber 
15 mesh or construction. 



BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention is more fully understood by reference 
to the following detailed description of a preferred embodiment 
20 in combination with the drawings identified below. 

Fig. 1 is a plan view of a fiber mesh or construction in 
accordance with a first preferred embodiment of the present 
invention; 

Fig. 2 is a longitudinal section view of a first conductive 
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fiber of the fiber mesh of the preferred embodiment of Fig. 1; 
and 

Fig. 3 is a plan view of a second conductive fiber in 
accordance with a second preferred embodiment of the present 
invention . 



DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawings and, in particular, Fig. 1, there 
is shown an improved fiber mesh or construction in accordance with 
a first preferred embodiment of the present invention generally 
represented by reference numeral 1. Preferably, fiber 
construction 1 has one or more non-slip fibers 5 and one or more 
conductive fibers 10. The one or more conductive fibers 5 are 
intertwined with the one or more non-slip fibers using any known 
conventional method for weaving, sewing or knitting. 

Each non-slip fiber 5 preferably has properties that 
facilitate comfortable engagement with the skin. For example, a 
rubber extruded fiber may be used. Non-slip fibers 5 preferably 
can also have different shapes or sizes such that fiber 
construction 1 can have different adaptations to accommodate 
different uses. 

Referring to Fig. 2, each conductive fiber 10 has a 
conductive threadlike or fiber core 15 enclosed by a conductive 
semi-fluid sleeve 20. Preferably, core 15 and sleeve 20 are 
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configured to engage securely together. Sleeve 20 is preferably 
connected to core 15 via sonic welding. However, other 
connecting methods may also be used. 

Preferably, each conductive fiber 10 has a high tensile 
5 strength and a weight and consistency of a material that provides 
a high degree of flexibility during manufacture and wear. Each 
conductive fiber 10 preferably also facilitates electrical 
communication between an electrical power source (not shown) and 
fiber construction 1. A connector (not shown) preferably 
10 provides a medium for the electrical communication between the 
electrical power source and fiber construction 1. The connector 
can have any configuration suitable to provide the means or way 
for this electrical communication. Conductive fibers 10, similar 
to non-slip fibers 5, can preferably also have different shapes 
15 or sizes such that fiber construction 1 can have different 
adaptations to accommodate different uses. 

Core 15 can preferably have different conductivities. Core 
15 can be made of any suitable conductive material, including for 
example, a metalized foil, a conductive polymer, or a graphitized 
20 or metalized fiber or yarn. 

Sleeve 20 is preferably made of an electrically conductive 
silicon gel. However, any material having a similar conductivity 
and viscosity to that of silicon gel may also be used. The 
viscosity of sleeve 20 preferably facilitates adhesion to core 
25 15 . sleeve 20 facilitates electrical communication between 

conductive fiber 10 and the skin. This electrical communication 
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preferably facilitates performing various operations. For 
example, such operations include providing selective electronic 
massage therapy, selectively collecting and recording electronic 
data, and/or providing selective electrical stimulation. 

5 Thus, fiber construction 1 forms a conductive fabric 

preferably configured for use with various wearable electronic 
devices and/or sensors that make direct contact with the skin. 
Preferably, conductive fibers 10 can be woven into a multitude of 
different patterns facilitate different applications in use. 

10 Referring to Fig. 3, there is shown a conductive fiber in 

accordance with a second preferred embodiment of the present 
invention generally represented by reference numeral 30. 
Preferably, conductive fiber 30 has a conductive threadlike or 
fiber core 35 with an outer layer 40. Outer layer 40 has at 

15 least one non-slip fiber 45 and at least one semi-fluid 
conductive fiber 50 securely wrapped about fiber core 35. 
Preferably, conductive fiber 30 can be sewn, woven, or knitted 
using conventional methods into a conductive non-slip fiber mesh 
or fabric. Preferably, conductive fiber 30 is suitable to be 

20 woven into a multitude of different patterns in order to 
facilitate different applications in use. 

Fiber core 35 can preferably have different conductivities. 
Fiber core 35 can be made of any suitable conductive material, 
including for example, a metalized foil, a conductive polymer, or 
25 a graphitized or metalized fiber or yarn. Fiber core 35 

preferably facilitates electrical communication between an 
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electrical power source (not shown) and semi-fluid conductive 
fiber 50. 

Non-slip fiber 45 of outer layer 40 has properties that 
facilitate comfortable engagement with the skin. For example, a 
5 rubber extruded fiber may be used. Non-slip fiber 45 can also 
have different shapes or sizes such that conductive fiber 30 can 
have different adaptations to accommodate different uses. 

Semi-fluid conductive fiber 50 of outer layer 40 is 
preferably made of an electrically conductive silicon gel. 

10 However, any material having a similar conductivity and viscosity 
to that of silicon gel may also be used. The viscosity of semi- 
fluid conductive fiber 50 preferably facilitates adhesion to 
fiber core 35. Also, semi-fluid conductive fiber 50 preferably 
facilitates comfortable electrical communication between 

15 conductive fiber 30 and the skin. 

Thus, conductive fiber 30 can be used to create a conductive 
non-slip fabric that can preferably be used in conjunction with a 
variety of electrical mechanisms. For example, such mechanisms 
include wearable devices or sensors, medical instruments, and 
20 different health and fitness therapy devices. This conductive 
non-slip fabric, similar to fiber construction 1, can preferably 
be any desired shape, size or configuration necessary to perform a 
desired function. 

The present invention having been thus described with 
25 particular reference to the preferred forms thereof, it will be 
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obvious that various changes and modifications may be made therein 
without departing from the spirit and scope of the present 
invention as defined herein. 
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